Partial purification of enzymes of bovine kidney mitochondria activating volatile fatty acids.
Mitochondria were prepared from kidney cortex tissue of lactating Holstein cows, and enzymes activating volatile fatty acids partially purified. Two fractions activating volatile fatty acids were obtained; one was similar to components isolated from bovine heart mitochondria activating acetate and propionate (acetyl CoA synthetase). The other was similar to components of bovine liver mitochondria and activated propionate, butyrate, and valerate but not acetate. On calcium phosphate gel chromatography this latter fraction could be separated into a distinct propionyl CoA synthetase (Michaelis-Menten constant for propionate 2.54 x 10(-3)M) and a fraction activating butyrate and valerate. The role of a distinct propionyl CoA synthetase in kidney mitochondria remains to be elucidated because propionate is not a major substrate in peripheral blood of ruminants. We concluded that volatile fatty acid activation by bovine kidney mitochondria is due to an acetyl CoA synthetase, a propionyl CoA synthetase, and a butyrate and valerate-activating fraction probably composed of separate butyryl and valeryl CoA synthetases.